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Project Objective 


The main goal is to maintain an optimal temperature environment by monitoring 
temperature readings through a sensor and adjusting the speed of a fan based on those 
readings. The system also provides real-time temperature data and fan speed information on 
an LCD display. 


Connection & Components 
Here's how each component is connected: 


1. DS18B20 Temperature Sensor: 
e Pin Connections: 
e VCC (Power): Connect to the 5V output on the Arduino. 
e GND (Ground): Connect to one of the GND pins on the Arduino. 


e Data: Connect to pin 7 on the Arduino, labeled as ONE_WIRE_BUS in your 
code. 


e Resistor: Place a 4.7k ohm pull-up resistor between the VCC line and the data line. 
This is necessary for stable communication between the sensor and the Arduino. 


2. 12C LCD Display: 
e Pin Connections (using 12C communication): 
e VCC: Connect to the 5V output on the Arduino. 
e GND: Connect to a GND pin on the Arduino. 


e SDA (Serial Data Line): Connect to the A4 pin on the Arduino Uno (this pin 
functions as the SDA line for 12C communication). 


e SCL (Serial Clock Line): Connect to the A5 pin on the Arduino Uno (this pin 
serves as the SCL line for 12C communication). 
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e Address: Set at 0x27, which is specified in your code, and this address is used to 
communicate with the LCD. 


3. Output Pins for Motor/Fan Control: 
e Digital Outputs (M1 and M2): 


e M1: Connected to pin 4 on the Arduino. This pin controls one aspect of your 
motor/fan (e.g., direction or on/off state). 


e M2: Connected to pin 5 on the Arduino. This might control a different aspect 
or another motor/fan. 


e PWM Output (MS): 


e MS: Connected to pin 3 on the Arduino. This PWM (Pulse Width Modulation) 
output allows you to vary the speed of the motor/fan by changing the duty 
cycle of the signal sent to this pin. 


4. General Setup: 


e Make sure all connections are secure, and use breadboards and jumper wires for a 
temporary setup, which can help in troubleshooting any connection issues. 


e Ensure that the sensor and LCD do not draw more current than the Arduino can 
safely provide. Both devices typically work within the current limits of the Arduino's 
5V pin. 


Cats vf 
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Code Explains: 
Header Files and Definitions 


e OneWire & DallasTemperature Libraries: These are included to interface with the 
DS18B20 temperature sensor. The OneWire library is used for the digital 
communication protocol specific to devices that use one wire for data transfer. The 
DallasTemperature library is used to simplify interactions with the DS18B20 sensor. 


#include <OneWire.h> 
#include <DallasTemperature.h> 
e Pin Definitions: M1, M2, and MS are defined as pins 4, 5, and 3, respectively. These 
are likely used for controlling a fan or motor. ONE_WIRE_BUS is defined as pin 7, 
where the temperature sensor is connected. 


#define M1 4 
#define M2 5 
#define MS 3 
#define ONE_WIRE_BUS 7 


Setup for Sensors and LCD 


e OneWire and DallasTemperature Instances: These objects are initialized with the pin 
connected to the temperature sensor. 


OneWire oneWire(ONE_WIRE_BUS); 
DallasTemperature sensors(&one Wire); 


e LiquidCrystal_I2C Instance: This initializes the LCD with an I2C address of 0x27, 
indicating it is a 16 characters wide and 2 lines display. 


LiquidCrystal_12C Icd(Ox27, 16, 2); 
Setup Function 


e Pin Mode Configuration: Sets the digital pins connected to the motor or fan as 
output pins. 


pinMode(M1, OUTPUT); 
pinMode(MS, OUTPUT); 
pinMode(M2, OUTPUT); 
e LCD Initialization: Initializes the LCD, turns on the backlight, and displays a welcome 
message. 


Icd.init(); 

Icd.backlight(); 
Icd.setCursor(2,0); 
Icd.print("Temperature"); 
Icd.setCursor(2, 1); 


4|Page 


Icd.print("Monitoring!"); 
Icd.blink(); delay(2000); 
Icd.noBlink(); 
e Sensor and Serial Initialization: Starts communication with the temperature sensors 
and initializes serial communication at 9600 baud for debugging. 


sensors. begin(); 
Serial.begin(9600); 


Loop Function 


e Temperature Reading: Requests the temperature from the sensor and calculates 
both Celsius and Fahrenheit values. 


sensors.requestTemperatures(); 
Celcius = sensors.getTempCByIndex(0); 
Fahrenheit = (Celcius * 1.8) + 32; 


e Fan Control Logic: 


e Temperature Check: If the temperature is below 35°C, both motor control 
pins (M1, M2) are set low (fan off). 


e Above 34°C: Speed (spd) is calculated based on the temperature, with a 
maximum limit set at 250. The fan is turned on (M1 high, M2 low) and the 
speed is controlled by the PWM output on pin MS. 


if (Celcius < 35) { 

digitalWrite(M1, LOW); 
digitalWrite(M2, LOW); 

te 

else if (Celcius > 34) { 

spd = map(Celcius, 35, 55, 0, 250); 


if (spd > 250) { 
spd = 250; 
} 


digitalWrite(M1, HIGH); 
digitalWrite(M2, LOW); 
analogWrite(MS, spd); 
} 
e Display Temperature and Fan Speed: The LCD is cleared and updated with the 
current temperature and fan speed percentage. 


int persp = map(spd, O, 250, 0, 100); 


Icd.clear(); 
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Icd.setCursor(0,0); 

Icd.print("Temp in C: "); 

Icd.print(Celcius); 

Icd.print("\337C"); 

Icd.setCursor(O, 1); 

Icd.print("Fan Speed: "); 

Icd.print(persp); 

Icd.print(" %"); 

delay(1000); 

This code effectively monitors the temperature and controls a fan's speed based on the 
temperature readings, providing feedback on an LCD display. 


Why is use Libraries: 
1. OneWire 


e Purpose: The OneWire library is used to facilitate communication with devices that 
support the OneWire protocol, which is a device communication bus system that 
provides low-speed data, signaling, and power over a single signal. 


e Why it's used: In your project, this library is crucial for interfacing with the Dallas 
temperature sensors (like DS18B20). These sensors use the OneWire protocol to 
communicate temperature readings to the microcontroller. 


2. DallasTemperature 


e Purpose: This library is specifically designed to work with Dallas OneWire 
temperature sensors. 


e Why it's used: It simplifies the code needed to interact with the temperature 
sensors. For example, it handles the complexities of reading the temperature data 
from the sensor, allowing you to retrieve temperature readings with simple function 
calls like getTempCBylndex(0). This makes the code cleaner and easier to manage. 


3. Wire 


e Purpose: The Wire library enables 12C communication, which is a common 
communication protocol used by various sensors and devices. 


e Why it's used: In your project, the Wire library is used to communicate with the I2C 
LCD display. This library handles all the low-level details of sending data over the I2C 
bus, allowing you to easily send commands and data to the LCD. 


4. LiquidCrystal_I2C 


e Purpose: This library is an extension of the LiquidCrystal library, which controls LCD 
displays. However, it is specifically tailored for LCDs that use an 12C communication 
interface. 
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e Why it's used: It provides a high-level interface for controlling an LCD over the I2C 
bus. This library makes it easy to display text and other information on the LCD with 
minimal setup and without needing to manage each pin of the LCD manually. 


General Benefits of Using Libraries: 


e Simplify Coding: Libraries provide high-level functions so that you don't need to 
write complex low-level code yourself. 


e Time Efficiency: They save time by providing pre-tested functions and routines. 


e Modularity: Libraries allow you to think less about the details of how sensors and 
devices work and more about how to implement functionality using these 
components. 


Reusability: Code using libraries is generally more modular and reusable in other projects. 


Applications 

This setup can be particularly useful in environments where temperature regulation is 
critical, such as in computer server rooms, greenhouses, or any heat-sensitive manufacturing 
processes. 


Conclusion 

This project showcases a practical application of embedded systems combining hardware 
interfacing and software programming to create a smart, automated temperature control 
system. It demonstrates basic principles of electronics, programming, and mechanical 
control integration. 
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